Purpose A cancer diagnosis during adolescence or young adulthood (AYA; defined as ages 15-39) generates unique medical and psychosocial needs as developmental milestones are simultaneously impacted. Past research highlights that AYAs' experiences and psychosocial outcomes are different, and more research and attention is needed. We aimed to identify and synthesize literature regarding psychosocial outcomes, unique needs, and existing psychosocial interventions pertaining to individuals diagnosed with cancer exclusively during AYA, and to highlight areas for future research. Methods A systematic literature search was conducted using MEDLINE (via PubMed), EMBASE, Cochrane, Web of Science, and PsycINFO (via OVID). Grey literature was searched using key term variations and combinations. Overall, 15,301 records were assessed by two independent reviewers, with 38 studies meeting inclusion criteria. Results Data synthesis of the 38 articles was organized by four main themes based on quality of life and survivorship: physical well-being (7 studies), psychological well-being (8 studies), social well-being (9 studies), and survivorship care (14 studies). The paucity of studies for such broad inclusion criteria highlights that this population is often combined or subsumed under other age groups, missing needs unique to these AYAs. Conclusions AYA cancer survivors' experiences are nuanced, with interacting variables contributing to post-treatment outcomes. AYAs require age-appropriate and flexible care, informational needs and treatment-related education that foster
Introduction
A diagnosis of cancer during adolescence and young adulthood (i.e., BAYAs^) can generate medical and psychosocial needs and consequences unique to this age group [1, 2] . While the majority of past research has focused on survivors of childhood cancers, more people between the ages of 15-39 years of age are diagnosed with cancer than those in the first 15 years of life, and these rates are increasing [3] .
Survivors of cancer diagnosed in adolescence or young adulthood will likely engender different experiences than those diagnosed as children or older adults. For example, a key feature within the adolescent population (i.e., individuals ages [15] [16] [17] [18] is the intersection of the cancer experience with a period of rapid biological and psychosocial development. Specific developmental constructs which may be challenged for this group include autonomy and independence, peer pressure, social and sexual maturation, fertility, and finances [4] . Moreover, adverse and late effects of treatment can physically impact survivors, as well as cause shortand long-term effects on their self-image and wellbeing [5, 6] . Furthermore, young adults (i.e., individuals ages 19-39) also present with unique challenges regarding the interaction between the cancer experience and psychosocial development. Cancer diagnosis and treatment may present unexpected challenges and choices in the context of a new marriage/partnership, educational or occupational pursuits, finances, or child rearing. Consequently, whereas prior reviews of the literature have highlighted the need for further exploration and clarification of outcomes within the AYA population, given that this specific age group has been typically assessed in combination with younger and/or older ages [7] , this systematic review aimed to identify relevant psychosocial outcomes, specific needs, and existing psychosocial interventions pertaining to those diagnosed with cancer exclusively during AYA.
Method Literature search
A systematic search for articles was conducted using MEDLINE (via PubMed), Embase, Cochrane, Web of Science, and PsycINFO (via OVID). There were no date, language, or publication type restrictions; each database was search in its entirety, through March 2014. With the exception of Web of Science, which does not employ a controlled vocabulary, both controlled vocabulary and text words were used in the development of the database search strategy.
The search strategy had three components, with all concepts linked together via the AND operator: (1) cancer survivors, survivorship; (2) psychosocial, behavior therapy, alternative therapy, interventions; and (3) outcomes, unique needs, adjustment. After combining the concepts in all five databases, the following keyword and controlled vocabulary terms (where applicable) were added to the search using the AND operator in an effort to be as comprehensive as possible: adolescent, young adult, AYA ( Table 2 Appendix). Using the filter option to limit results by age group was more limiting than adding a separate concept with these terms to the overall search. The decision was made to retrieve a greater number of results rather than possibly eliminating relevant records.
Grey literature sources were also searched using variations and combinations of the following terms: cancer survivor*, psychosocial, intervention*, treatment*, adolescent*, young adult*, AYA, outcome*, result*, needs, and adjustment. The resources searched were: National Cancer Institute's (NCI) Report of the Adolescent and Young Adult Oncology Progress Review Group (http:// www.cancer.gov/cancertopics/aya/reports), National Coalition for Cancer Survivorship (http://www. canceradvocacy.org), American Psychosocial Oncology Society (APOS) conference proceedings (http://www. apos-society.org), International Psycho-Oncology Society (IPOS) conference proceedings (http://www. ipos-society.org), New York Academy of Medicine (NYAM) Grey Literature Report (http://www.greylit. org), and Online Computer Library Center (OCLC) WorldCat (for theses/dissertations) (http://www. worldcat.org). An advanced search (or equivalent) feature was used wherever possible (OCLC WorldCat, NYAM Grey Literature Report) to ensure that the most targeted results were retrieved. All grey literature search results were compiled in a separate document and are included in the PRISMA Flow Diagram (Fig. 1 ) in the number of Badditional records identified^box under the BIdentification^phase of the overall review process.
Study inclusion criteria
Studies were deemed eligible for inclusion if they included an original characterization of psychosocial outcomes and/or interventions in patients who are survivors of cancer initially diagnosed between ages 15-39.
Study selection and characteristics
All titles were independently reviewed for eligibility by two co-authors (from a pool of seven possible reviewers). Next, each potentially eligible article was randomly assigned to a pair of co-authors for full abstract screening. For the full-text review phase, the randomly assigned author teams consisted of a primary reviewer and a secondary reviewer for the purposes of verification and quality assurance. Both reviewers independently completed standardized coding forms to extract the pre-determined information from each potentially eligible article. All reviewers then met as a group and compared fulltext article reviews to resolve any potential discrepancies and make final decisions regarding article inclusion. Each author independently searched references from the included full-text articles to determine whether they should be also considered for inclusion.
Study quality and risk-of-bias was assessed using a modified version of the Downs and Black Study Quality checklist [46] . All included articles were reviewed and rated for the following nine quality indicators: (1) Is the hypothesis/aim/ objective of the study clearly described?; (2) Are the main outcomes to be measured clearly described in the Introduction or Methods section?; (3) Are the characteristics of the patients included in the study clearly described?; (4) Are the main findings of the study clearly described?; (5) Have actual probability values been reported from the main outcomes except where the probability value is less than 0.001?; (6) Were the subjects asked to participate in the study representative of the entire population from which they were recruited?; (7) Were those subjects who were prepared to participate representative of the entire population from which they were recruited?; (8) If any of the results of the study were based on Bdata dredging^, was this made clear?; and (9) Were the main outcome measures used accurate (valid and reliable)? Studies were categorized as Bhigh quality^if they satisfied at least 7 of the 9 quality indicators.
Results
Database searches initially identified 16,493 articles, with an additional 24 identified via grey literature searching. After duplicates were removed, 15,301 article titles were each reviewed by two independent reviewers for eligibility. Following title review, it was determined that 1,715 unique article abstracts would be reviewed. A total of 648 articles were retained for the full text-review. A total of 610 (94 %) full-text articles were excluded for the following reasons: outside age eligibility (k = 465), poster/presentation (k = 65), editorial/review paper (k = 28), non-empirical (k = 22), foreign language without translation (k = 13), dissertation (k = 10), duplicate (k = 7), or unable to confirm eligibility from study authors (k = 1). Two studies made use of identical datasets; we retained the study that best characterized this dataset to avoid double counting [47] . Poster/presentation abstracts and dissertations, while included in the initial database and grey literature search, were excluded from this review due to lack of specificity of diagnosis age. A total of 38 articles met inclusion criteria (Fig. 1 ). [48] : (1) physical well-being and symptoms, (2) psychological well-being, (3) social well-being, and (4) survivorship care. While sufficient quantitative data was not included in studies to permit completion of a meta-analysis, studies often described results overlapping with these sections. As such, we report how many studies were primarily and secondarily included within each section.
Study characteristics

Physical well-being and symptoms
Physical well-being is defined by an individual's functional/ physical activities, health behaviors, and knowledge of health and/or disease [48] . Symptoms also include strength/fatigue, sleep/rest, overall physical health, diet, fertility, and pain. These symptoms are known to impact overall well-being, and for cancer survivors can be significantly impacted by treatment side effects or late-effects [5] . Physical well-being was reflected primarily in seven (18 %) studies and two secondarily.
A large-scale health-based registry comparing AYAs with and without a cancer history found that AYA survivors have poorer health behaviors and compared with same-age controls [39] . Current smoking was significantly greater among AYA survivors (26 %) compared to controls (18 %), although no difference in binge drinking rates (14 vs. 15 %). More AYA survivors reported no leisure-time physical activity in the past month (31 vs. 24 %). Another national health survey found that compared to female healthy controls, female survivors reported poorer physical health, and were more likely to meet criteria for lifetime and current medical conditions, greater health-related disabilities, and greater functional limitations [25] .
Psychosexual, fertility, and body image sequelae were found among male and female AYAs [9, 17, 22, 24] . KeimMalpass and colleagues [22] reported relevance and genderspecific effects of sexual sequelae of diagnosis/treatment (e.g., functioning, fertility, gender norms). AYAs reported significantly lower health-related quality of life compared to those diagnosed at younger ages, leukemia or sarcoma survivors, or healthy controls [49] .
Several studies reported specialized structured programming needs for AYA survivors, including the need for supportive care, information concerning health promotion, the cancer treatment they had undergone, nutrition, dealing with insurance, and other survivorship concerns (sexuality, fertility) [10, 36, 41] . This information was utilized to develop and test an information-based workshop series addressing the unmet needs among young breast cancer survivors [10] . After 6 months, intervention did not increase participants' cancerrelated knowledge or self-reported physical activity [10] . Rabin [37] , Valle [41] and respective colleagues reported on the development and pilot testing of internet-based interventions targeting physical activity among young adult survivors. Both found that interventions utilizing social media and online components were both feasible and acceptable to this group of survivors. Compared to childhood survivors' preferences, AYAs do not prefer camp-based intervention delivery to improve diet and exercise behaviors [8] .
Access to and use of alternative or integrative services has been established as effective with cancer patients and survivors [50, 51] ; however, little research has focused on these benefits among this age-specific cohort. Park and colleagues [34] found that 37 % AYAs used complementary medicine approaches since their diagnosis, including yoga to promote flexibility and relaxation.
Psychological well-being
Psychological well-being was reflected primarily in eight (21 %) studies and eight secondarily. The IOM defines this QOL section as areas of psychological and mental health, including: control, anxiety, depression, enjoyment/leisure, cognition/attention, or psychopharmacological use [48] . Psychological well-being additionally includes AYA's fear of recurrence or being different, feeling different, cancer-related disclosure, distress of diagnosis, and control of treatment.
Unmet emotional and psychological needs were reported as major concerns for AYAs after post-treatment [29, 38] . Overall, AYA survivors reported ≥14 days of poor mental -AYAs >2 years post-treatment reported worsened psychosocial well-being and functioning; including worsened positive attitude toward care.
-Time since treatment a potential moderator.
Carpentier et al. 2011 [12] Cross-sectional; Qualitative -Concerns specific to AYAs: (1) financial independence; (2) protecting parents.
-Both childhood and AYA survivors described similar resource needs:
(1) peer support; (2) age-specific information; (3) proactive health care providers raising salient issues.
-AYAs have similar psychosocial and information needs that differ from pediatric or adult survivors.
Deyell et al. 2013 [14] -36 % BMT men and 13 % CO men were offered sperm banking.
-No significant psychosexual dysfunction differences between BMT and CO groups (sexual drive, satisfaction, body image, gender role definition, sexual relations).
-BMT women had lower average frequency of sexual behaviors vs.
CO women, and BMT and CO men.
-Women and men reported poorer body image compared to physically healthy individuals. -Yoga reportedly used to promote flexibility and relaxation.
-Predictor of higher yoga use was female gender. Overall yoga was used more commonly by survivors with greater resources.
-Higher education with increased yoga use was related to enhanced feelings of well-being. (4) emotional support.
-Identified 11
Bhelpful^and 9 Bharmful/hurtful^sub-categories. health in the past 30 days (20 vs. 10 %) compared to healthy controls (20 vs. 10 %) [39] . Another study found survivors to be well-adjusted, with stress and social support as significant predictors of posttraumatic growth [38] . The relationship between stress (negative relationship) social support (positive relationship) and post-traumatic growth was moderated by level of physical activity; the relationship with social support and psychological growth was stronger for individuals with lower levels of physical activity [25] . Individuals diagnosed between the ages of 15 and 20 were nearly twice as likely to use antidepressant medication as individuals diagnosed before age 5, and AYA survivors reported symptoms of post-traumatic stress, anxiety, and depression, as well as fears of recurrence [14, 15, 22, 26] . Female AYAs scored significantly more poorly than healthy peers on seven out of eight mental health outcomes and were more likely than peers to meet criteria for serious psychological distress [35] , and in another study reported experiencing persistent struggles, such as post-traumatic stress symptoms, anxiety, pain, and fatigue [22] . In a large survey study, more than half of AYAs who needed mental health services did not receive them, and emotional problems interfering with social activities were associated with unmet service and information needs [20] . From an international perspective, almost half of survivors in a German study reported receiving psychosocial care during or immediately post-treatment; and among those reporting clinical symptoms, only 12 % received psychological help and 14 % psychotropic medication [15] . Additionally, 75 % of AYA survivors reported the desire for a support group [20, 26] . Overall, higher psychosocial stress increased the likelihood of obtaining psychosocial treatment and psychotropic medication, and AYAs diagnosed with a second malignancy were more likely to receive psychosocial treatment. Older AYAs were more likely to follow-up with oncological care on the recommended schedule. Controlling for treatment status, predictors of depression include physical or daily living needs, and health system and information needs [16] .
Disease and treatment features also affected psychosocial outcomes and treatment-seeking [41, 52] . Cancer diagnosis is a potential moderator of being in school or employment at follow-up, with ALL and non-Hodgkin's Lymphoma diagnoses less likely to be in one of these groups compared with other diagnoses [9, 34] . AYAs experiencing cancer-related education or work interruption were significantly more distress [42] . Individuals who required intensive care or stem cell transplant were more likely to receive psychosocial treatment. AYAs greater than 2 years post-treatment reported worsened psychosocial well-being and functioning, and decreased positive attitude towards care [11] .
Coping at each phase presents new challenges: diagnosis phase (i.e., information, relational interactions, and perceptions), treatment phase (i.e., taking action, control, adaptation, situation self), and post-treatment/remission/palliative phase (i.e., normalcy) [27] . AYAs report a lack of survivorship preparation (especially from healthcare providers), late effects that pervade their entire life, a lack of post-treatment understanding from social networks, and difficulty coming to terms being Bneither sick nor healthy^ [19] . A qualitative analysis of young women's online narratives found four themes describing the transition into long-term survivorship: living in the middle (after treatment but before Bremission^), new normal, urgency, and transition into the abyss [21] . Specifically, osteosarcoma survivors reported that cancer treatment caused them to redefine their personal and professional work into different categories (i.e., illness work, identity work, vocational work), ultimately altering their pre-treatment goals [33] .
Among breast cancer survivors, treatment decisions were greatly motivated and determined by survival chances; however as noted above, fertility options, services, and empowerment were either inadequate or provided too late during and post-treatment [17, 24] . Women reported persistent struggle regarding fertility concerns [22] . Both women and men who received bone marrow transplant or chemotherapy reported poorer body image, and women reported lower frequency of sexual behaviors, decreased sexual drive, and less satisfaction post-treatment than physically healthy controls [30] .
Using a constructivist grounded theory methodology, O'Callaghan and colleagues [31] found that interactions with music were helpful during and post-treatment for 12 AYAs to facilitate positive emotions and states, as well as transition off treatment.
Social well-being
Social well-being was reflected primarily in nine (24 %) studies and two secondarily. This section is defined by outcomes related to family distress, roles and relationships, affection/ sexual function, appearance, enjoyment, isolation, finances, education and employment.
AYA survivors reported that cancer worsened feelings of control over life, finances, work plans, social relationships, and relationship or family planning, and increased concern in these areas [9, 11, 13] . Trusting that they could find support when they needed it was reported as difficult [9, 29, 38] . AYAs described the need for greater peer and family support throughout their cancer journey [13, 44] , more opportunities to meet other AYA survivors [43] , and the perception of interpersonal social support as promoting healthy psychosocial adjustment at various treatment stages [40, 45] . Social support was found to be a significant predictor of psychosocial growth [25] . AYAs also endorsed a positive impact of cancer in the following areas: improved relationships, future planning/ goals, and health competence [9] .
Masculinity and self-image were impacted among testicular cancer survivors, who perceived the following social challenges: feeling different, viewing their differences as Bdamaged goods,^struggles with cancer-related disclosures, and feelings of embarrassment that directly lead to treatment and medical care delays [12] .
Overall, AYA's experiences transitioning off treatment are challenging, complex, and long-term [21, 27, 29] . A registrybased study found that 35 % of survivors working or in school full-time pre-diagnosis believed that cancer had a negative impact on their plans, and greater than 50 % reported problems with work or school post-diagnosis [34] . Acute Lymphocytic Leukemia (ALL) and Non-Hodgkin's Lymphoma survivors were less likely than other cancers to be working or in school 15 to 35 months post-diagnosis [34] . When examining time since treatment, AYAs greater than 2 years post-treatment were found to have greater adjustment in vocational environments compared to AYAs on active treatment [11] .
After one or more years post-treatment for acute leukemia, no significant difference in psychosexual dysfunction was found between those treated with a bone marrow transplant (BMT) and chemotherapy only [30] . By gender, however, females overall reported decreased sexual drive, and female BMT survivors had lower frequency of sexual behaviors than all other groups.
Survivorship care
Survivorship care is comprised of essential components of care that facilitates access to comprehensive and coordinated care. The IOM has collaboratively defined this to include: prevention of relapse, new cancers or late effects, surveillance/follow-up care of cancer and assessment of medical and psychosocial late effects. This also includes intervention for consequences of cancer treatment, coordination between providers, health insurance access, and treatmentrelated informational needs. This section was primarily reflected in 14 (37 %) studies and 3 secondarily. Survivorship, as defined by the National Cancer Institute, includes multifaceted aspects of the physical, psychosocial, and economic issues of cancer, beyond diagnosis and treatment [49] . Issues/concerns and specific needs for AYA survivorship emerged in 10 (26 %) of studies. Qualitative survivorship themes included: feelings about cancer survivorship, work/education participation or outcomes, Bbeing sick nor healthy,^attitudes towards healthcare and intervention modalities, pain/fatigue, sexual functioning and fertility, risk behaviors (e.g., smoking, physical activity), and physical status and health [19, 24, 37, 40] .
AYA information needs include information regarding aspects of survivorship that AYAs describe as important, helpful, or particularly lacking in the current healthcare system or survivorship culture. This includes needs at diagnosis, during treatment, and post-treatment. The content of these three areas of need include disease/treatment information and education regarding issues such as follow-up care, psychosocial resources, or fertility preservation. The primary theme noted in within this domain was the need for care and resources to be targeted to the age-specific and unique needs of the AYA population [45] . Numerous studies emphasized that ageappropriate information and affordable care are critical to providing long-term support to AYAs diagnosed with cancer [22, 42, 43, 53] . The need for flexibility in treatment scheduling to allow for work and family demands was frequently endorsed [35, 54] . A consistent theme was a desire to gain support from peer survivors or peer support groups, who were familiar with the unique challenges of managing cancer at a young age [19, 29, 40] . Informational needs regarding fertility were emphasized [29] . Results noted that many women felt they were insufficiently informed regarding health promotion, fertility concerns and fertility-related treatment effects; although they acknowledged the complexity of addressing this topic in the midst of survival and treatment-related concerns [17, 24, 29] . Older AYAs also described the need for care to foster greater autonomy in care decisions as they aged.
The importance of providing AYAs with relevant information as they transition to survivorship is consistent with the broader literature in cancer survivorship. AYAs desired information concerning possible late and long-term side-effects of treatment, their capacity to pursue family and work-related goals in the future, the transition to survivorship and what to expect, guidance on which health professionals to seek out for various issues, as well as access to supportive care to manage challenges in reintegrating to school and work roles [19, 26, 34] . A multi-center examination of this issue with a survey of 523 AYAs approximately 1 year from treatment for a variety of cancer diagnoses found that more than 50 % reported unmet information needs, primarily around the potential for recurrence and secondary cancers, as well as long-term side effects [20] . Another study found that AYA survivors desired better educational and occupational support services after completing treatment [29] . Further analysis revealed that those who were male, older, non-white, of poorer overall health, with more treatment-related side effects (i.e., >3), and who perceived that their quality of medical care had been poorer were more likely to report unmet needs. Additionally, AYAs reporting poorer physical or mental health also reported greater unmet service and information needs. AYAs with more years elapsed since treatment also tended to report a worse attitude toward their ongoing medical care.
Health services and access to health services are defined generally as availability and access to interventions, medical and survivorship resources, medical appointments, screening, and/or follow-ups, as well as health-care utilization and psychosocial care needs for survivors and families. This additionally can include the delivery of medical information or services, and method interventions are conducted. Among AYAs, common health services and access themes included fertility preservation and information, cost and location barriers, insurance delays, lack of existing services, and communication with healthcare providers.
Overall, AYAs desire better communication regarding, and access to, fertility preservation options [23, 52, 53] . As noted above, some survivors perceived that such options were provided too late during their treatment, while others reported being provided inadequate information (or time) to make a sound decision, forcing them to make rushed treatment decisions, such as choosing between delayed treatment and infertility risks [17, 24] . A minority noted that providers did not discuss fertility options at all and felt they were not included in a decision that should have been their own [24] . AYAs that were provided with only written fertility information described it as not useful, or useful only to prompt dialogue with providers. Speaking with a fertility specialist was desirable, and women expressed desire to have open and honest discussions with providers regarding fertility [24] .
Providers and patients agreed on the importance of having adequate health insurance and follow-up plans [43] . Availability of state-of-the-art, age-specific treatment and adequate health insurance were the most highly ranked healthcare needs among emerging adult survivors [52] . In a population-based study, survivors reported poorer overall health reported greater cost barriers. AYA survivors reported going without care as a result of higher costs than non-cancer controls, and cost barriers were particularly high for 20-29 year-old survivors, and for female survivors [23] . After completion of cancer treatment, survivors are often persistently faced with delayed treatment bills, high health insurance premiums, and long waits for qualify for life insurance due to having a Bpre-existing condition^ [21] .
Post-treatment financial concerns can greatly affect AYA survivors' independence. As many AYAs must take time off from work or school for cancer care, they may lose insurance benefits and can experience a difficult time re-entering the workforce or re-enrolling in school. Because of treatment bills and continuing follow-up and healthcare costs, AYAs may become entirely financially dependent on their parents during the post-treatment phase [27, 53] . AYAs in their 20s or younger and/or less physically active AYAs were more likely to encounter cost barriers compared with older and/or more physically active AYAs.
Generally, studies reported that older AYAs were more likely to follow-up with oncological care on the recommended schedule. Similarly, females were generally more likely to comply with recommended oncological follow-up (but also experience greater cost barriers) compared to men. However, males were more likely to experience unmet service needs. Hispanic and non-Hispanic black survivors were less likely to participate in studies compared with other racial/ethnic groups, and non-white AYA survivors were more likely to experience unmet service needs. Additionally, geographic location also creates barriers for this population. For example, patients living in rural communities, compared to urban areas, have limited access to the specialized cancer care resources and services, often resulting in delayed diagnoses [28] .
With respect to study quality, 6 of the 38 articles (16 %) satisfied all 9 indicators from the modified Downs and Black study quality checklist [46] . Eighteen of the included articles (47 %) were only missing 1 of the 9 quality indicators, with the vast majority of these studies not specifying whether the subjects who were prepared to participate were representative of the entire population from which they were recruited. A total of 13 articles (34 %) were missing 2 of the 9 quality indicators, with one remaining article missing 5 quality indicators [43] .
Discussion
This review summarized topics across 38 published studies among AYAs diagnosed with cancer exclusively as an adolescent or young adult. Using existing QOL domains and recommendations from the Institute of Medicine (IOM), we classified our review based on four key areas: physical well-being and symptoms, psychological well-being, social well-being, and survivorship care. The range of presented quality of life concerns (physical, psychological, social) emphasize the AYAs' experience as described and reported as challenging, complex, and nuanced. Due to the unique developmental challenges of AYAs, this group is positioned to experience different outcomes from childhood or older adult survivor counterparts, and is underrepresented in the literature.
Survivorship care was represented in the largest number of studies, suggested the long-term and life-long impact on this group. These needs parallel the developmentally rich period of physical and psychological growth and autonomy that is normative for AYAs and coincides with their cancer diagnosis, treatment, and post-treatment survivorship. This growth involves both a family system (e.g., parental involvement during treatment) and may complicate or challenge the natural progression towards independence over time (e.g., financial independence, intimate relationships, autonomy over medical care).
AYAs require age-appropriate and flexible care and informational needs that garner autonomy geared towards longterm survivorship; these findings are supported by the IOM's workshop on AYAs with cancer (of note, this summary includes survivors of pediatric cancer as well) [48] . AYAs reported need for specific medical, psychosocial, and healthcare related information early during and posttreatment (e.g., fertility options, concerns). The importance of providing this information is an underemphasized area for AYAs, and is a potentially appropriate and necessary element of AYAs' growth and a sign of greater medical knowledge, recognition of the importance of appropriate follow-up care, and psychological growth. Findings suggest providers and families are cautious or shy away from delivering information about short-and long-term effects of treatment. However, some results were conflicting, such as findings that cancer negatively impacts social relationships, but may also strengthen parent and sibling relationships. Women demonstrated greater internalized mental health outcomes; greater psychosocial stress was found to increase likelihood of obtaining mental health treatment and complying with follow-up care. Obtaining mental health treatment and follow-up care were also found in other studies to improve outcomes. The gender difference highlights unique moderators and areas that can impact outcomes, such as greater physical activity, treatment type (i.e., bone marrow transplant, chemotherapy), or age at diagnosis. Solidifying potential moderators provides medical providers with points of entry for greater education, screening, and intervention. This may include providing AYA's with specific post-treatment exercise recommendations appropriate for their condition, or recommending body awareness approaches (e.g., yoga, Pilates, Tai Chi) or physical activity programs (e.g., First Descents).
Limitations
Numerous challenges exist for conducting research with this cohort, including small sample sizes, unknown selection biases (particularly for qualitative studies), self-report limitations (e.g., no ability to confirm diagnosis/treatment, lack of participants' knowledge of specific treatments received), limited generalizability, and lack of a comparison or control group. Acquiring parental consent and participants who are minors may deter institutions and IRB's away from establishing creative and innovative study recruitment and retention methods, relying on established registries or databases that often do not differentiate those diagnosed exclusively during AYA. Qualitative and large database analyses are limited by low minority representation and recruitment from rural or suburban cancer centers [18] . Overall, these limitations, along with AYAs' changing contact information (housing or employment transitions), preferred contact method (e.g., email, paper mail, landline, cell phone) and schedule for participation (accommodating school/college schedule), impact retention and participation. Results demonstrate a lack of longitudinal data with psychometrically validated measures to track outcome change; this overlooks time-sensitivity and its overlap with development during these ages [29] . Additionally, 16 % of included studies reported outcomes among international AYA populations, which can limit generalizability because health care systems and access vary greatly internationally.
Future directions
At diagnosis and the start of treatment, healthcare providers and interventions should provide AYAs and families with greater resources about fertility (particularly for women), sexual functioning, late effects of treatment, social networks for survivors, disclosure, re-entering school/work, and attaining revised educational/career goals. These issues are developmental and not static; they should be established and adjusted over time since treatment and AYAs' age. They should be reflected in follow-up care, survivorship care planning, continuing educational interventions (e.g., consultations, education pamphlets/programs), and direct provider training. Future research should examine the effect of disruptions in educational, occupational, and family planning trajectories on QOL. Additionally, spirituality was examined in only one included study [26] , and should be explored further among AYA survivors. In communities, educational or information-based workshops in high schools or college orientations may address the lack of understanding from AYAs' social networks, and ease challenges in disclosing.
Qualitative methodologies were used in 40 % of these studies, highlighting a range of AYA concerns that have not yet been addressed in traditional psychological measures, thereby making validated quantitative measurement or screening difficult. As this literature broadens, more targeted quantitative work and interventions should be applied to specific outcomes found in these studies. A dearth of work has addressed AYAspecific interventions, as only 3 papers were intervention studies. 24 % of included studies used population or registry-based surveys, highlighting feasibility for future researchers to use large databases to target specific outcomes among AYAs that can reach a larger community and diverse population.
To address AYAs' desire for more, rather than less, information, interventions and studies should explore what, when, and how much information minors and/or parents are provided, as well as the delivery and use of survivorship care plans. Findings suggest developing specific interventions targeting finances, relationships, body image issues, physical activity, and support to attain educational goals during and post-treatment. Interventions using social media or online components were found to be feasible and accessible to address these areas. Delivering care and interventions to AYAs from minority groups and living in rural areas is limited, delayed, and found to have negative impact on psychosocial outcomes. Additional barriers to utilizing interventions and study methodology should be explored. Furthermore, identifying barriers to accessing healthcare services during and post-treatment provides direction for providers and families to effectively advocate for their specific healthcare. This is a unique population that engenders multifaceted variables contributing to posttreatment outcomes. As such, they require equally multifaceted care and consideration in research and clinical practice. 
